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Abstract 



PROBLEM TO BE SOLVED: To perform high-quality printing without damaging recording data by stably 
and securely loading and unloading data into and from a reproducing device and reproducing recorded 
data. 

SOLUTION: In a printed storage medium 19a where an extremely thin thermal color-developing layer 23 
is provided on a relatively thick optical recording member 20, the thickness is nearly the same as the 
specifications of the optical recording member 20, and data can be loaded and unloaded into and from 
the reproducing device of the medium 19a and recorded data can be reproduced stably and securely. 
Also, the transfer of heat to the optical recording member 20 in printing can be prevented by the heat- 
insulating layer between the optical recording member 20 and the thermal color-developing layer 23 or 
the tight- developing member, and the breakdown of the recorded data in the optical recording member 
20 can be prevented. Further, the adhesiveness with a thermal head is improved due to the elastic layer 
between the optical recording member 20 and the thermal color-developing layer 23 or the color- 
developing member, and the reduction in the adhesiveness due to the warpage of the optical recording 
member 20 and the difference in thickness can be relaxed, thus achieving a high-quality printing. 
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[0001] 

[%^M(DMt^t$.^i^^]>^%9fHt. CDCCompact Disk). CD-ROM (Read Only Memory)^,*: 
t>*CD-R(Recordable)^ft'(DycBB^S|J*ti:,f?ftICj:-3Tfgfe-r-5#!felii:^<i^i.H]Bll82^j« 

[0002] 

[^**0)ttffi]||^^ai^<feoTae^x-'$'/l<S±**l^)CD.CD-ROMfcJ:l/CD-R^j:i:(7) 

[0003]-:^. i&^i:(D^^±izm^n^m^iSi\ftzBmwm\'^-hX'&^mmm<. tzt^ 

;^'^•vK3iCi:$fflL^rSl$^ID^•Cf6fe^■B■•CE^Sl)•f L\t>f0'5TA(Thermo-Auto Chrome):^^ 
[0004] 

^1*1. 2mmrfcy,jRy0g^S$gffll*4OOnmJJiPiT?fcS.Lfcj!)<oT. WSllSS^SIZ^'l'H^U 
^»:i:$E^»J■r'6lclfcoT.!««:a)I5<?^l^±SS(DX^•y^7(cifiL^Ci:;!I<^^*U^. 
[0005]*fc, ±iBR18iJj««:$3feSBtS«ti|:a)EPfilija*DBI=flfif'tft, 9]fi!i|^a$fflL>T5''<h;UJEc 

*T.i). fc<!:x.li-^-T;u/S'vKA^bE|l»n^F;tx«»l?ftA<x--^»aBt|jglcja*JI=e*5-5i:, SB^^ttfcx 
EngiJJ«i*a)«felSi::lS|- lc4^P,*l^C/)^ofcii^, Engi|«°paA<{5Tt-*o TfeaEtlJSEftlcfi, ii 

«20^m|i)t(DSyA<±l:TL^<g), 

[OOO6]*|6B^0) g Wli, f|±ISa^fl)lli A:h.^SeSi7^-'S'(7)fl±/)<$SWIrAxo5t||l=tT 
[0007] 

[0008]**BJ|Cfit^li, fctxl^l. 2mm(DJ±KWI?05felB»giJ*t±IC5§feJgA<iSltb+ir 

EngiitE^ai*A<flt/a$*i^.iifejg0j?^ii,»^m~i!fe+^m(7)S?sfL^t,(Dr'fcy, wgysa^ 

[0009]*fc;*:^B^Ii, maE3tl2^giJ*ti:fEfe®t(DP9llc. fEfifi^l::Ento^F*i-5f»(733tsB^a 
[00i0l*f!B^lc{it^lf, ^-f h;U^j:i'(OEnBiM(cld:, -y— T;U'N.:,h*^i:i:j!)Mb|6fejg^}?ft;{,<HJ 

[001 1 ]*^c*f6W(i, MSEjfeSES^giJttt^efeBtroiSllz, ^feKJ|rE(lto$ti'S)f»(DlSfeiB'N 
(7)fs;i^l^-'(b-r*9IS1ilB^iftltfcCi:$1#«i:-r-5o 

[001 2]*fgBJlr«|^tf. 3fea5®SB«t^fe/St(7)fB)(D9)l14ffll45feIS8*aJ*tO)JRy-\^».?)-0a 
l^^M-r^©!?. ^'^'N^<^i:roE^fi!ilfi^lCfcL^T■y--■7J^^•>Kil&feB<!:<7)ffi«t^A^(S)±1- 
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[001 3]t/i, tfttinLU^tm^Mt(j)miz«imt^mtt:tt.izni-t^:Ltiz^^x. 

[001 4]Sfc**?«i±. %S.ltimt9-mmt^^L. -:^/)<T~^BB^^iliL®-c, mil 
o-CSgfe-r-5f6fe®*S*r±l=^-r*f6feSU*tt. 3tSBIISlI«tlBfeSIJ^tG)raic|S[ltb+i.s « 

[001 5]*fEB^lc1j£^«, 9l8i|l^lcj3l>-C-y--T;U/N-vKA^b(Di?ft)!)<3tSS^ai*t^et>'5::i:^ 

[00i73*SgB^lcfi6xl^. EnS!iMl^fcl>r^-7;U'V'vKt«fel§i:a)gB@14$A46, fct^l* 
$^-r'S>WRii)lH^«li*l=fcl^Tt,Sn°nia<i:WBi)A<^fil<!:^i:-S)» 

[001 8]Sfc*fSB^i*. m^tftsim^^t^&mtcDrsiiz. mtimmmizuaTix. ft^mizm 

lCj:^T,-9--v;U'S'yK/)^b-^?eb*l-i)f»A<3tffiSatt^et>*Ct^R&±t*tttfC^^ 
[0020] 

[fiM(Diiiifia)}K<s]Mi(a) (i. *«B^(Digsfea)iei lf^mx&imm^im!^»^ 9a^ ^-rw® 
ST'&y . MKb) It. mm^im^m QaOi^mn^mzs^nmizT^-rmmmxtb^o Ensoss 

Si!Si*1 9ali. 3fese^SB**20(DE|]»IS*®20a(D±(Z!i!Stfgfeli23*Sltrf»J5)t**l*„ 
[0021 ]3tIBSiSll«20l*, jtSStlBt-T-^IE^JSt^^L, fct?LI^;t?'J*-7fx:fWKj:^/i^b 
fi)t-g)Ste30(7)±lr, ^-^iESIB-Cfe>5^ffilfe^/S25t, #]l«:<i: A^b«i:*3feSlt®26^, 5SI 
i1-^e^t*»Bi'5:i:*^bfilc-5«M27t$. C(0llSlcaJiLT«tfi£$H'5o tfc. 3feBH^g|J*t2 

7'-'5'IBS^S6tBLffi20b-e&y , «iei)B27G){IB3!)<H]6ii)a^ffi20aT*ife§o aftsB^SlJ*t20-eii. 
7=-«e^aaaL®20bfl)fi!|j!)^bf'y^T-7:^39$^LrU— 9^3t$!SW-ri>;itlCj;-oT,:&«l 
fe^®25^ffl^<b*-a-Tx-^a)3E^$ffL^*fcx-'S»^Sg©-5, 
[0022]CO<ka^C3feffi^a«20li,fctit(i>^-®A^bx-'S'(0sHSfc«fet;SEmL^tT5R«t4^ 

(CCD. CD-ROM, CD-Rfc<fct/CD-RW(ReWritable)^ft*<03t-r-<'X'{;T?|8;S**t'So 
DVD(Digital Video Disk) -ROM, DVD-RAM(Random Access Memory) , DVD- Rj3j;l/DV 
D-RV^iS^i£<0^7'^7.^X'tmW^tlkX'ib^oZJIXhO%'r'(7.^lZttr^m-^a^^ 
1. 2mmT'fe*o*fc,Sy(Dlt§t5iai*400nm1*lrt-C&4o 

[00233aJSaf6"feJB23l*, 'TXO-, Vtf>^'fcJ:i;S/r>(C56fe-ri>3O03f|fe)g23a. 23b. 
23c)tl^C)fifc5, C(7)J:5^i:®l»«fel823li, ?$gaJF3-43293-^'z>«-V>^M¥5-69566^ 
'^«^i:acga^v$tlfcTA^^-eEn8!l^filT'j&i>, =&flfe/i23a. 23b. 23c(7)l?^^l*»nm-r-fe 

[0024]'fXD-f6fe|g23ali, v-f ^□*:^-b;u(::itA^FHfc'fxD-fem«it4i:, iJZf^-t 

®23ali, jfi:g420nmO)ifeSttlCj:-3r, *SC6<D'fXD— fem*r*4A<5^«$^l'C-5-*tJU±« 

[0025]v-tf>^'«fe®23b(i, 7-<^p*:^-b;ncltA$;h.fcT-tf>^fe«*f if^t, 

|g23bli, j6:g365nm(;)3tg89tir J:oT, *Sl5<D7-t:>^fe*m4A<5J-»$>t-C-f-*l.l'jl±fB 
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[0028]-9— TjU's-vKi 1 It. mfi!i!a5gk«ti*Ma)4ig:^[S]lz5iu:-5^'f>SC(D+>— 7;U'v.yh'r' 

fey. i±'=tai6ir,korEngij8B^^i*M*-E-(7)^si?!)^b^¥E-r^o;^7^-ye>y^-'S'i5ii, im 
fey, EPBijBeiiij«(*M(Z3[5]$Bicffor[iife-r-5oi§S'^i3. i4tt, EnsyiB^iJ^i^Mtn^eii^ 

[0029}za)J:9^»:[5]feE(]fi!(ISSl0li, E^S!lJ5BSI«i*M0)i^i^l:^fa]^^«:^[fiJtL, EPBlJffi 

ltj«f*M0RS:^[S]^iij^g^rffi]tLr, EPfiii)BE^«{*Mo^g:^iS]fcci:i>*RJi:^isi(cffifiji- 

[0030]JEtfc\ -y— ^^U'V'vKl Tlwft^T91SiJ8Stl«<*:M(D¥g^|Sllc;9or^Sprflg^fv'J 

[0031 ls2ST^-^'0S±l^lcii, EnS8)aa&j«i*M3!i<||±^Slc^f A$*t, 'i?^^^^**^, 0IE 
$1±nf*<bT^-a»5BS^SEffiL®20b(Dffl|;!)^be'V'i77->::^39^^hLTU-1f5t/)<ra|t^ 

coo32]Mii^^-rmu^iga)9]fi!!ia2s«£»i 9aii. itmmm.i^ifisim^mo(D±izmmi^ 

Cr-fe^o LfcA<or, fl±3$a'^OE^BilJaBSi^S^tt:19a(7)!liA*l./)<$SWlrA^oStl||r^T^'5. 

Siii85a^««:i 9a(Diiix*it^mi^izt^^mmz^75ztf3<x^x. mm^^^t^^mmizm:: 

tti<X'^^. 

[0033]a3 (a) It. *f|B^0||lifia)|g2JKST'fe^Eniil|BBSt!«f*1 9b$^F-rBfffiiaT'fc-5o 91 
Si)sBil«Ei*l 9bli, mi JKS(DEnBlJS5^!«(*1 9atP^(/)3fe3B§lgiI*t20fcJ:t;S!lftf6feli23 
(ciB^T. 3tiaS^TO20i:SSft#efejl23i:(7)Ffl(cSlt'b+i.'&Wff^®28b$^-rSo EPfiflSSSiJ* 
(*1 9bli, fct>LI±*3t3SSigiJ*t20<D±ICB5fSi®28b$l6ltfcit, ^f!ftf6fe/g23^|g(t-5c:i:IC 

C0034ll3(b)l±. *f6BJ(D||Sfe(D|g2}Klg0te<D<5llt:fe-5EnglJsS^I«tt;i 9c$^-rBf®0 
T'fe-S>o WmtiWk^m 9cli. SBi }[^fS0)Eii|iiJ5BtlK»:i 9atl^^<D3t55fiSI5«20t. 
feJg23lC<tt3orSltb*L*|gfeSB«21 5feaH^Si5*t20illfeaJ^21 irCD^lClgltbtl-i) 
BfSi®28ct^«liLi>. f5fegB«2l li, JK^i:i:a)Jg3fet4a)S«22(7)±(c, 'f xa-, v-fe*>^fc 
J:i;vT:>|rf|fe-r430<DfgfeJS23a. 23b. 23c/)^bfi£*1^Is^S^»llfe®23$^L, SSill 
feJg23i:liSJtffl!j<DS*^22(7)SffiA<}t^)g24^^LT3tIEfiSll*t2Oa)EPBl|S^ffi2Oa0 
±(7)Wf}»®28ctS®*H*o 

C0035lfctK.li, fiPBllfegiMtftl 9cli3t!B^SBm0(DEn»lg*Si20a(7)±ICBrSl® 28ci& 

i&if^-yj. n^^^^mmti,o cicr% ^«fi-ri)flJiBB«fege««!:i±, stt22(D-:&affiic® 

mm^m23tWL\f. S8&f6fe®23tl±SJt«')a)ftb*a®lCjt^|g24^ISft, |«^Ji24a)± 

tmm^^zo(D±\zlSLl■fi^,htz^sif^m2actm'^i^J^i>ztlz^'ox. mis&nt^i^'i 9c 

[0036]SfcfeSl^l*, EnajaSSiMEfti 9cl±pfe|BI|SiJW20©EnBlJSjFffi20a(7)±irBJff»JB28 
c^aftft, ^(D±lcm^JS24$l6ltrS*?22^te^+3l+. $bli^(Z)±lrS«if6feJ823$iait 
^Ztlz^':>x. f^fi£**i.-l)o CZT', S®itS^-r-i.»ff?^Jg28c$ISl+^ia^, t8«l824ld:^ll 

[0037]^blZfc^LN|i, EPgijrdtl«tt:i 9cliptaS^aJ*t20(DEnfiHgjKffi20a(7)±lZWfJ!»/i2 
8c^ sSIt, *blr|8^JS24^l6lt-S-:^. «feS5*t$i^i|-r-i>o CZTr, ^«t-r-51HlIEfBfegp« 
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[003831141*. EnensB^Mttt:! 9b. 1 9c(D^sim^m^isimthfzii^a>mm®vhi>. mmmz 

l±, -9— T^u^'^^Ki 1 fi^mit^^m»^ 9b. 1 9c(cS^L, !$+>— ^^u^'vKi i A^bO)i!ftA<l« 
{*i 9b. 1 9cfl)®fiftlBfe® 23. f6feS15«-2l Ic4^lb+i*, fSl(iSjaS^/l^b^S;S2(J'^^5^?'5(73 
T?. iigft56fe®23, IBfeg8*t2^*^b^b(C3fe8BSIgU^^20lZfe;bi)A<. lg2»^fS(DmSi)I2^l« 
t*;l9b. 1 9clCliBf»^®28b. 28cA<S:ltbH*fl)-(?. i$llf!»|g28b. 28clZj:or3fe!H^S|Stt 
20lCfii^^fSfta*<<i.-^f<JEC^,, Lf=A<oT, 3taB0iaJ*t2OlZlB^$tL^rx-'5'(75SSi|rJ:S«5«$ 

[0039]fc<!:^tf, EPI5l)^g^ffll^■C3tI^^S|l*^20lIiI^E^Bl)^^7ofciS^, TI2<0EnSi)|^# 
T'lisBflx— S'/)<fi«SLf=oC(Dtt(D'^'>KSJtl±200''C-250''C|lJgrfc-5, 
[00401 (sBllx-^««^0)En»]ll#) 

^•yKlE: 1 6V^'yKamx:r-.;UJf-(D*Ha: 1 K-yhSa);l->/:^-70)i^jILIl]»(z<k'SI«ili!*J 
{»(liSL(DS^[Hl»ii250ii]), Mic*$H-6/U7Xjima#rBm i±i 500us. am:*-:7B# 

raT2li24us. iim:t->^raT3li40us'S'yKjimJiSLIs]3a:100[Hl9]*Ol^ra:505-<>P'^ 
•>KSiAfil:1250n^'yKT'(D>^ftm**:0. 204W1 K«yhC0X;r-;U4f— 1:0. 978mJ(ji® 
100(a]ifiigL) 

±SB*<«t^r-os:^jRffii^<DjimjaiiL®»(i2ooisifijfC'fcy . 1 oo^'O^ai^r-enUDLfc 

ttO'S'^/KSSlSltjSOO'Cii^Ci). 1 K'yhQ)Xt'-;U^— aiil . 71 1 mJ(jif|200[Hl 

fiUIDt^cS. Lf>*<oT, IBIl7^-^'W«l^0jgffitg^a)^'yKEnAO;:aSi:©rBllc(*5O'*C'- 

[0041 3::(D50'C~1 00»C(D;gffig$Brl!ftJB28b. 28clCj:o-C±Ti«il2-r-5t-r*i(^. fzt 
^imBmmt^O. 17-0. 25(W-M-'-K-i)©T^7'J;U«}BI$»f?»li28b. 28ci:LrffifflL 
tz^^lt.^OmmitO. ^4mmtilL±lSi>^ttS::hottzimmmt<0. l-O. 2(W-M-'.K-l)a) 

ifAiffiEfflLfcJi^lcli, ^(DmmtO. 1 1 mmlil±i2;vili:^d:i), HBglcii, Sf»^feJS23, 
feg|l«2i3SacckoTf»3!)<i»Jte^F4xTttai*;K-5::t^t#l«Lr. Br«ftI828b. 2ac(D|g)lA< 
za)fctf), |!rSB(7)IS)5J:y*iji<IS:S-rSC:i:A<Brfi|t/j:So C(Z)J:a^CBff»/B28b. 

[0042]M6(a)(i. *lgB.fl(D||ffiom3}^!!lT'3a5Hl|ii)fBSi«tf*19d$3t-rBT®®T'fe-5o W 
BiltB^aEi*! 9dli. 1g2ffJS|(DWBiJIBSIj«»:i9bi:ISIJ|^«llz«tJ«$;h.SA<, 3fesBgiglI«20t 
SSft«fe®23<i:(Z)P^ lrBflSiJg28blcn*5o-C5»ttlg29d$:&-rS. EnBi!)SBSi!«tt:i 9dli. fct 
jLli3tIB^S|Jtt20(D±lcP«14lg29d$|ftltfc^, S5!!ft5§fe®23$Sltl»Ctl=J:oT. filt^F 

[OO43]06(b)(^, *fg^0|lt&(7)m3}^«ia)«!(D«!|-eft-i>EneiJsB^it(4i:i ge^^-rESrSSI 

■efc*. EnsajsB^ttfri 9ei*, S2R^jjia)EPBflKS«i*i 9ctm\mmzmf&^^ht^. 5tSB 

gigiJ«2Otf6feSU*r21i:0PBllC»fl»Jg28clcn*?oT5«14JS29e$^r-r-S. 
[0044]fct^li, WBl|SBI*«tftl 9el43tSa8iSlJ*t20©Ef]fiil|SjriS20a(7)±(C?ittlg29eS 
iSlt*-^. ll2}gaSa)ftfe(7)««i:l^«l<Z)f6feg|5*t$*«IL, IBfeg|5*f<D«tS!«$fiJA<LrRdiL 
f=S^®24t3feaB^gI5*t20(D±iraitb^l/i9li1±|g29ei:^W^t5-t+-5wtlcJ:o-C.'l*fi!t^F 

[0045]*fcfe4LWi, HlSlJ3Bj|«t<*1 96fi3t85tia*t2O(DB]S!(|g^®2Oa03±lr9|ittlB29 
e^lSIt, ^(D±lZ^MmZ4t:WHiX^mzmtib1ts $blC-e-fl)±lcffil»fefe|g23^S6Jt 

[0046]$bl=&l)lM*. EPSillsB^illf^l 9e\ttft^tSi^it^ZOa>^m^7nm2Oa0±\Z^iim2 
9e$i6lts ^Fblrjf S®24$|Slt-S-:^rs IB2}KJ8Ote©0l|t|Sl«lfl3ftfeSIJM$^fllL, »fe 

&i^<D^mzt^iim29o(r)±<j)tiMMZ4t^9&^t>iti>ztiz^ox^i&^h^o zzx. m 

M\±t:^-rm^mz9etw-fi>m^.m^mz4it?FWxibio 

[004731371^:. EnB!i)SBt|!««:i9d. 'i9Ba>^\t^m^VllBAt^tzl^omxh^o^lMltm 
SiJSB^I«f*19d. 19e$-S|5^J'$-«^lNT^-r¥®l2lT-J&y.ja7(b)li|2l7(a)a)I-l8fr®l2I"C 

17(c) 1417(a) (Dii-iiBf®iaT'&-i), mmiz\ts -9— ■7;i.^-:;ki i a<epb!i)ib«*«i;(*i 
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F Topic (reference) 2H026 AA07 AA24 AA28 EE05 FF15 

5D029MA28 PAOl 

(57) Summary 
(Task) 

High-quality printing is conducted in a stable and secure manner without damaging the 
recording data by loading and xmloading data in a stable and secure manner to and from a 
playback device and reproducing the recorded data. 

(Solution Means) 

Because a print recording mediimi 19a is provided with a very thin thermosensitive color 
development layer 23 deployed on top of a relatively thick optical recording member 20, so that 
its thickness is approximately identical to specifications for the optical recording member 20, the 
medium 19a can be loaded to and removed from a playback device and recorded data can be 
regenerated safely and with reliability. In addition, because a heat insulation layer is used 
between an optical recording member 20 and a thermosensitive color development layer 23 or a 
color development member, transfer of heat generated during printing to the optical recording 
member 20 can thus be prevented, which prevent the data recorded on the optical recording 
member 20 from being destroyed by the heat. In addition, an elastic layer is employed between 
the optical recording member 20 and thermosensitive color development layer 23 or the color 
development member, adhesiveness of the thermal head is increased, and reduced adhesiveness 
which can be cause by warpage or a differing thickness of the optical recording member 20 is 
thus compensated for, enabling a high quality of the print product. 

[Figure (a) and (b) 

(Scope of the Patent's Claims) 

(Claim 1) 

A print recording medium, characterized by the fact that it is equipped with an optical 
recording member construction having an optical reflection layer and a data recording layer for 
recording and reading of data on one surface and for displaying of print on another surface; 

and with a color development layer for thermal development of color, deployed on the 
side of the print display surface. 

(Claim 2) 

The print recording medium described in claim 1, characterized by the fact that a heat 
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insulation layer is employed between said optical recording member and color development layer 
to prevent heat generated during printing from being transferred to the optical recording member. 

(Claim 3) 

The print recording medium described in claim 1 or claim 2, characterized by the fact that 
an elastic layer is employed between said optical recording member and color development layer 
to create uniform transfer of the heat generated during color development to the color 
development layer. 

(Claim 4) 

A print recording medium, characterized by the fact that it is equipped with an optical 
recording member having an optical reflection layer and a data recording layer, with a 
construction enabling data recording and reading on one surface, and print displaying on another 
surface; 

as well as with a color development layer having on a base material a color development 
layer for thermal color development, as a color development member deployed on the side of the 
print display surface; 

and with a heat insulation layer preventing heat generating during color development 
from being transferred to the optical recording member. 

(Claims) 

The print recording medium described in claim 4, characterized by the fact that an elastic 
layer is employed instead of said heat insulation layer between said optical recording member 
and color development layer to induce uniform transfer of the heat appUed during color 
development to the color development layer. 

(Claim 6) 

The print recording medium described in claim 4, characterized by the fact that an elastic 
layer is employed in addition to said heat insulation layer between said optical recording member 
and color development layer to induce uniform transfer of the heat applied during color 
development to the color development layer. 

(Detailed Explanation of the Invention) 

(0001) 

(Sphere of Technology Belonging to the Livention) 
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This invention relates to an optical recording member such as a CD (Compact Disk), CD- 
ROM (Read Only Memory) and CD-R (Recordable), etc., and to a print recording medium 
equipped with a color development layer enabling thermal color development. 

(0002) 

(Prior Art Technology) 

In optical recording media such as CDs used for recording of data and playback in 
playback devices, or CD-ROM or CD-R media and similar optical recording media, one of the 
surfaces is used as a surface for recording of data or a surface for reading and reading and 
recording of data, while the other surface is used as a printed display surface that displays for 
example the title. 

(0003) 

On the one hand, print medium using a thermosensitive print sheet wherein a 
thermosensitive color development layer is created on a base material such as paper or the like 
was disclosed for example in Unexamined (Kokai) Japanese Patent Application Number 3-43293 
and Unexamined (Kokai) Japanese Patent Application Number 5-69566. The thermosensitive 
color development layer consists of 3 color development layers used to develop yellow, magenta 
and cyan color, and color printing is achieved when heat is applied by using a thermal head or 
the like to a multicolor thermosensitive print sheet. 

(0004) 

(Problems To Be Solved By This Invention) 

After an optical recording medium has been inserted in a playback device, while the 
medium is clamped and rotated, it is irradiated with laser Ught via a pickup from the side of the 
data recording and reading surface, which makes it possible to reproduce recorded data. In order 
to input and output data to and from a playback device reliably and safely with this type of 
optical recording medium, a specified thickness, warpage and other determined specifications 
must be used. For example, the specified thickness is 1.2 mm, the allowable warpage range is 
within 400 |im. Accordingly, it is desirable when the thickness of the medium is close to the 
thickness of the specifications to allow printing of the title and the like on the printed surface. 

(0005) 

In addition, a printed indication of the optical recording medium is affixed- to said 
recording medium to provide information about the recording by using a printing device for 
printing of a title, etc. A requirement on this type of printing is that it should not damage the 
recorded data. Recorded data can be damaged for example when excessive heat is applied to a 
data recording layer from a thermal head as this can result in damage to the recorded data. In 
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addition, a high quality of printing is required. If the warpage or thickness is different from 
common specifications used for a recording medium, this may result in poor adhesion of the 
thermal head to the optical recording medium and if the heat transferred from the thermal head is 
not distributed uniformly in the color development layer of the print recording medium, this will 
reduce the printing quality. Warpage corresponding to approximately 20 |im will be generated in 
a common type of an optical recording medium. 

(0006) 

The purpose of this invention is to provide a print recording medium, wherein high- 
quality printing can be conducted in a stable and secure manner without damaging the recording 
data by loading and unloading data in a stable and secure manner to and from a playback device 
and reproducing the recorded data. 

(0007) 

(Means To Solve Problems) 

The present invention is a print recording mediiun, characterized by the fact that it is 
equipped with an optical recording member, constructed with an optical reflection layer and a 
data recording layer, wherein data recording and reading is performed on one smface, while the 
other surface is used for print display; and with a color development layer wherein color is 
developed by heat. 

(0008) 

According to this invention, a print recording medium is created with a construction in 
which a color development layer is deployed on a relatively thick optical recording member, 
having a thickness of for example 1 .2 mm. The thickness of the color developing layer is 
relatively thin, in the range from several |im - several tens of [im, approximately the same as 
according to the specifications for thickness of an optical recording member of a print recording 
medium. Input to and output from the medium can be performed from playback devices for print 
recording medimn safely and reliably. In addition, the data can be also recorded and played 
safely and reliably. 

(0009) 

The invention is also characterized by the fact that a heat insulation layer is employed 
between said optical recording member and color development layer to prevent transfer of heat 
to the optical recording member when printing is conducted during color development. 

(0010) 

In accordance with this invention, printing is conducted with heat appUed from a thermal 
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head to a color development layer during the printing of the title and the like. At this point, 
transfer of heat to the optical recording member is prevented by a heat insulation layer deployed 
between the optical recording member and the color development layer. Accordingly, this makes 
it possible to prevent damaging of the data that is recorded on the optical recording member by 
the heat. 

(0011) 

This invention is also characterized by the fact that an elastic layer is created between 
said optical recording member and color development layer transferring heat applied during 
color development to the color development layer, 

(0012) 

Because the elastic layer deployed according to this invention between an optical 
recording member and a color development layer absorbs warpage and thickness differences of 
the optical recording member, this improves adhesion of the thermal head to the color 
development layer during printing of a title or the like. Accordingly, printing can be achieved 
with a high product quality. 

(0013) 

In addition, because a heat insulation layer is deployed with an elastic layer between an 
optical recording member and a color development layer, this makes it possible to prevent heat 
from being transferred from the thermal head to the optical recording member. At the same time, 
the adhesion between the thermal head and the color development layer is increased, enabling a 
high product quality of the print while destruction of data by heat is prevented. 

(0014) 

Further, this invention relates to a print recording medium characterized by the fact that it 
is equipped with an optical recording member having a construction comprising an optical 
reflection layer and a data recording layer, wherein data recording and reading is performed on 
one surface, while display printing is conducted on the other surface; 

a color development member having a color development layer on a base material 
enabling coloring with heat, as a color development member that is deployed on the side of the 
print display surface; 

and a heat insulation layer preventing heat applied during color development from being 
transferred to the optical recording member, deployed between the optical recording member and 
color development member. 
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(0015) 



According to this invention, a heat insulation layer is deployed between the optical 
recording member and the color development member as described above in order to prevent 
transfer of heat from the thermal head to the optical recording member during printing. 
Accordingly, this makes it possible to prevent the recording data from being damaged by the heat 
in a print recording mediimi having a color development member deployed with a color 
development layer on a base substance. 

(0016) 

Further, this invention is characterized by the fact that an elastic layer is created for a 
imiform transfer of the heat applied during color development to the color development layer 
instead of said heat insulation layer deployed between said optical recording member and color 
development layer. 

(0017) 

Also, according to this invention, adhesion between the color development layer and the 
thermal head is increased during printing with an elastic member as mentioned above, which 
compensates for reduced elasticity that can be caused for instance by a different thickness or 
warpage of the optical recording member. This elastic layer is deployed between the optical 
recording member and the color development member. Accordingly, this enables a high product 
quality in a print recording medium having a color development part with a color development- 
layer on a base material. 

(0018) 

This invention is also characterized by having in addition to said heat insulation layer, 
which is created between said optical recording member and color development layer, also an 
elastic layer, enabling a uniform transfer of heat generated during color development to the color 
development layer. 

(0019) 

Because in accordance with this invention, a heat insulation layer is deployed with an 
elastic layer between an optical recording member and a color development member, this 
prevents the heat transferred from the thermal head from being transferred to the optical 
recording member, while adhesion of the thermal head to the color development layer can be 
increased at the same time, enabling to attain a high product quality while preventing destruction 
of the recording data by heat. 

(0020) 
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(Embodiment Mode of This Invention) 

Figure 1 (a) shows a cross-sectional view of a print recording medium 19a in 
Embodiment 1 of the present invention. Figure 1 (b) is a cross-sectional diagram showing in 
detail a thermosensitive color development layer 23 of the print recording medium 19a of Figure 
1. The print recording medium 19a has a construction wherein the thermosensitive color 
development layer 23 is deployed on top of a print display surface 20a of an optical recording 
member 20. 

(0021) 

The construction of the optical recording member 20, having an optical reflection layer 
and a data recording, is provided on top of a substrate 30, which can be made for example from 
polycarbonate or the like, with an organic pigment layer 25, which is a data recording layer, and 
a protective layer 27 made of ultraviolet ray setting resin or the like, wherein the laminated 
construction is formed in this order. In addition, the optical recording member 20 is constructed 
with a data recording and reading surface on one side, and with a print display surface on the 
other side. For example, the data recording and reading surface 20b is deployed on the side of the 
substrate 30, and the print display surface 20 is deployed on the side of the protective layer 27. 
When irradiation with laser rays is applied via pickup 39 from the side of the data recording and 
reading surface 20b with the optical recording member 20, this will cause a phase change of the 
organic pigment layer 25 and recording and reading of data will be performed. 

(0022) 

This type of an optical recording member 20 makes it possible to reaHze an optical disk 
such as a disk-shaped CD for recording and reading of data for example from a single surface, or 
a CD-ROM, CD-R and CD-RW (Rewritable) optical disk or the like. In addition, DVD (Digital 
Video Disk)-ROM, DVD-RAM (Random Access Memory), DVD-R and DVD-RW and other 
types of optical disks can be also realized. The specification thickness of such optical disks is 1.2 
mm and the allowable range for warpage is within 400 |im. 

(0023) 

The construction of the thermosensitive color development layer 23 comprises 2 color 
development layers 23a, 23b, and 23c for yellow, magenta, and cyan color development. Printing 
can be applied to this type of thermosensitive color development layer 23 for example with the 
method disclosed in Unexamined (Kokai) Japanese Patent Publication Nxmiber 3-43293, or 
Unexamined (Kokai) Japanese Patent Application Number 5-69566 or a similar TA method. The 
thickness of each color development layer 23a, 23b, 23c is several |im. 

(0024) 
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The yellow color development layer 23 a is formed with a structure containing a yellow 
pigment material and a coupler in microcapsules, so that when heat energy exceeding 20 
mJ/mm^ is applied, it will be transmitted through the microcapsules containing the yellow 
pigment material and the coupler, both items will react and color development will be caused. In 
addition, when the yellow color development layer 23a is irradiated with light irradiation with a 
wavelength of 420 nm, and unreacted yellow pigment will be decomposed without causing 
additional coloring, enabling fixing of the color. 

(0025) 

The construction of the magenta color development layer 23b includes a magenta 
pigment material sealed in microcapsules and a coupler, so that when heat energy is applied 
exceeding 40 mJ/mm^, it will pass through the microcapsules containing the magenta pigment 
material and the coupler, both items will react and color development will be caused. In addition, 
when the magenta color development layer is irradiated with light having a wavelength of 365 
nm, unreacted magenta coloring material will be decomposed without causing additional 
coloring, enabling fixing of the color. 

(0026) 

The construction of the cyan color development layer 23c includes a cyan pigment 
material sealed in microcapsules, containing also a coupler, so that when irradiation is applied 
with heat energy exceeding 80 mJ/nmi^, it will pass through the cyan pigment material and the 
coupler and both items will react. 

(0027) 

Figure 2 is a perspective drawing showing a simphfied construction of a rotary print 
device used during printing of a title, etc. The main equipment of the rotary print device include 
a thermal head 1 1, a backup roller 12 and cathode tubes 13 and 14, performing printing on a 
disk-shaped print recording medium M. In this case, the print recording medium M is realized 
specifically with said print recording medium 1 9a, 

(0028) 

The thermal head 1 1 is the line type of thermal head, extended in the radial direction of 
the print recording medium M so that pressure is applied fi"om the surface to the print recording 
medium M with a spring 16. A stepping motor 15 drives and rotates the print recording medium 
M around its rotational axis. A backup roller 12 is rotated together with the rotations of the print 
recording mediimi M so that the roller provides support firom the back surface for the print 
recording medium M when pressure is applied by thermal head 1 1 firom the surface. Cathode 
tubes 13, 14 emit light with a wavelength enabling fixing of the color development layer on the 
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print recording medium M. 
(0029) 

Printing is performed with this type of rotary print device 10 with the main scan direction 
in the radial direction of the print recording device M, while the auxiliary scan direction is in the 
circumferential direction of tiie print recording medixmi M, to the image area arranged in the 
radial direction and the circumferential direction of the print recording medium M. Color 
development is caused selectively with supplied head by irradiation with light having a specified 
wavelength, followed by fixing. 

(0030) 

In addition, it is also possible to use a serial head enabling scanning in the radial direction 
of the print recording medium instead of the thenrial head 1 1 . It is further also possible to use a 
turntable instead of the backup roller 12. 

(0031) 

During playback of recorded data, a print recording medium is inserted into a playback 
device, and while the medium is clamped and rotated, irradiation with laser rays is applied via 
the pickup 39 fi-om the side of the data recording and reading surface 20b, and the recorded data 
is reproduced. 

(0032) 

On the print recording medium 19a in Embodiment 1 which is shown in Figure 1 is 
deployed a very thin thermosensitive color development layer 23 on top of a relatively thick 
optical recording member 20, while the thickness of the optical recording member 20 is about the 
same as the thickness of the print recording medium 19a. Accordingly, the print recording 
medium 19a can be loaded to and removed from the playback device safely and rehably. Also, 
recording data can be reproduced with reliability in this manner. In addition, loading and 
unloading of the print recording medium to the rotary print device 10 can be also done safely and 
reliably, enabling to perform printing safely and with reliability. 

(0033) 

Figure 3 (a) is a drawing showing a cross-sectional view of Embodiment 2 of the print 
recording device of this invention, while Figure 3 (b) shows a cross-sectional view of the print 
recording medium 19b. The print recording medium 19b includes in addition to a print recording 
medium 19a, and an optical recording member 20 and thermosensitive color development layer 
23, identical to Embodiment 1, also a heat insulation layer 28b deployed between the optical 
recording member 20 and the thermosensitive layer 23. The construction of the print recording 
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medium 19b comprises a theraiosensitive color development layer 23, mounted after the 
mounting of the heat insulation layer 28b for example on top of the optical recording member 20. 

(0034) 

Figure 2 (B) shows a cross-sectional view of the print recording medium 19c in another 
example of Embodiment 2 of the present invention. The print recording medium 19c is equipped 
with an optical recording member 20 which is identical to the print recording mediimi 19a of 
Embodiment 1, with a color development member 21 used instead of the thermosensitive color 
development layer 23, and a heat insulation layer 28c deployed between the optical recording 
member 20 and the color development member 21. The color development member 21 has on a 
substrate that is provided with light shielding characteristics, for example paper, the construction 
of said thermosensitive color development layer 23 including 2 color development layer 23a, 
23b, 23c for yellow, magenta and cyan. The surface of the substrate 22 on the reflection side of 
the thermosensitive color development layer 23 is adhered via adhesive layer 24 to the heat 
insulation layer 28c on top of the print display surface 20a of the optical recording member 20. 

(0035) 

The color development member is prepared, for example, when the print recording 
medium 19c has the head insulation layer 28c above the print display surface 20a of the optical 
recording member 20. In this case, this prepared color development member has a 
thermosensitive color development layer 23 on one surface of the base material 22, the 
thermosensitive color development layer 23 has an adhesive layer 24 created on the other surface 
on the reflection side, a separating paper is affixed on top of the adhesive layer 24. This 
separating paper is peeled off fi-om the color development member, affixed to the heat insulation 
layer created above the exposed adhesive layer 24 and the optical recording member 20, and the 
print recording medium 19c is formed. 

(0036) 

In another alternative when the heat insulation layer 28c is created on top of the print 
display surface 20a of the optical recording member 20, the base material 22 is affixed with the 
adhesive layer 24 on top of that, and the thermosensitive color development layer 23 is created 
above that in this construction. In this case, the adhesive layer 24 will not be necessary if the 
employed heat insulation layer 28c has adhesive characteristics. 

(0037) 

In another alternative of the print recording medium 19c, the heat insulation layer 28c is 
created on top of the print display surface 20a of the optical recording member 20 and the color 
development member is prepared with an adhesive layer 24. In this case, the prepared color 
development member has a thermosensitive color development laye3 23 employed on one 



11 



surface of the base material 22. The construction of the print recording medium 19c is formed 
when the base material of this type of color development member is affixed with an adhesive 
layer 24 on top of the heat insulation layer 28c, Adhesive layer 24 will again not be required in 
this case if the employed heat insulation layer has adhesive characteristics. 

(0038) 

Figure 4 shows a cross-sectional drawing used to explain the heat insulation effect in the 
print recording medium 19b, 19c. During printing, the thermal head 11 is in contact with the 
print recording medixun 19b, 19c, and the heat generated from the thermal head 1 1 is conveyed 
from the thermal head 11 to the thermosensitive color development layers 23 and color 
development material 21 of the recording medium 19b, 19c. Because the heat is transferred from 
a high-temperature part to a low-temperature part, it will be transferred from the thermosensitive 
color development part 23 and color development part 21 to the optical recording material 20, 
but because heat insulation layers 28b, 28c are employed according to the second mode of the 
print recording medium 19b 19c, the amoxmt of heat that is transferred to the optical recording 
member will be reduced by the heat insulation layers 28b, 28c. Accordingly, this enables to 
prevent damage from being caused by heat to data recorded on the optic^ recording layer 20. 

(0039) 

For example, if direct printing was performed to an optical recording part 20 by using a 
printing device, the recorded data was destroyed under the conditions listed below. The 
temperature of the recording head at that point during the printing conditions was approximately 
in the range of 200°C ~ 250°C. 

(0040) 

(Printing Conditions When Recorded Data Was Destroyed) 
Head voltage: 16 V 

Head energizing energy control: control in stages depending on how many times 1 dot ON/OFF 
is repeated (the maximum nxmiber of repetitions is 25), the bias energizing time period shown in 
Figure 5 is 150 fxs, energizing OFF time period T2 is 24 />is, and energizing ON time period T3 is 
40Ais 

Head energizing repeated: 100 times 
Printing time period: less than 50 lines 
Head resistance value: 125 Q 

Amount of electric energy consxmied by the head: 0.204 W 
Energy amoxmt per 1 dot: 0.978 mJ (energizing applied 100 times) 

Under the conditions described above, the number of energizing repetitions during the 
maximum density was 200 times, and the head temperature when 100 lines was printed 
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continuously was 300 °C. At this point, the energy amount created per 1 dot was 1 .71 1 mJ (for 
200 energizing repetitions). Accordingly, it was determined that a heat insulation layer was 
required as the gap between the temperature when recorded data was destroyed and the 
maximum temperature applied by the head was 50°C ~ 100°C. 

(0041) 

If this temperature difference of 50°C ~ 100°C was completely absorbed by the heat 
insulation layer 28b, 28c, for instance by using heat insulation layers 28b, 28c made of acrylic 
resin with a heat conductance of 0.17 - 0.25 (W . M** . K'^), a fihn thickness of more than 0.14 
mm is required. In addition, when rubber was used with a heat conductance of 0.1 ~ 0.2 (W . M"^ 
. K'^), the required thickness was more than 0.1 1 mm. One has to take into account also ttie fact 
that in reality, the absorbed heat generated by the thermosensitive color development layer 23, 
color development member 21, etc., will be also discharged, since this will also determine the 
thickness layer of heat insulation layer 28b, 28c. Therefore, it is possible to set the thickness 
thinner than in the above mentioned layer. A similar heat insulation layer 28b and 28 can be 
realized for example by using an acryUc adhesive agent, or an adhesive layer on both surfaces of 
a rubber or foam base material, or with a tape on both surfaces having foaming characteristics, 
etc. 

(0042) 

Figure 6 (a) is a cross-sectional drawing showing a print recording medium in 
Embodiment 3 of this invention. The print recording medium 19d has a construction that is 
basically identical to the print recording medium 19b of Embodiment 2, but it is provided with 
an elastic layer 29 instead of the heat insulation layer 28b between the optical recording member 
20 and the thermosensitive color development layer 23. The print recording medium 19d is 
formed for instance so that after the elastic layer 29 is created on top of the optical recording 
member 20, the thermosensitive color development layer 23 is created. 

(0043) 

Figure 6 (b) is a profile diagram showing another example of the print recording medium 
19e in Embodiment 3 of this invention. The print recording medium 19e is constructed basically 
in the same manner as the print recording medium 19c of Embodiment 2, but an elastic layer 29e 
is created instead of the heat insulation layer 28c between the optical recording member 20 and 
the color development member 21 . 

(0044) 

For example, while the print recording medium 19e is an elastic layer 29e employed on 
the print display surface 20a of the optical recording member in the same manner as in the other 
example in Embodiment 2, the construction is formed by affixing an elastic layer 29e on top of 
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the optical recording member 20 and an exposed adhesive layer 24'after a separation paper is 
peeled off from the color development member. 

(0045) 

As an alternative, the print recording medium 19e is created with an elastic layer 29e 
deployed on top of the print display surface 20a of the optical recording member 20, on top of 
that is employed an adhesive layer 24 and a base material is affixed thereto. The construction is 
then created by using the thermosensitive layer 23 on top of that. In this case, it is again not 
necessary to use an adhesive layer 24 if the elastic layer 29e has adhesive characteristics. 

(0046) 

In yet another alternative, the construction of the print recording medium 19e is created 
so that an elastic layer 29e is created above the print recording layer of the optical recording 
member 20 and an adhesive layer 24 is employed, and the color development member is 
prepared in the same manner as in the other example in Embodiment 2, by affixing an adhesive 
layer 24 on top of the base material 22 and the elastic layer 29e of the color development 
member and. The adhesive layer 24 is again not necessary in this case if the elastic member 29e 
has elastic characteristics. 

(0047) 

Figure 7 is a drawing explaining the elastic effect of the print recording media 19d, 19e. 
Figure 7 (a) is a top view of a cutout in one part of the print recording media 19d, 19e, Figure 7 
(b) shows a cross-sectional view along the line I - 1 in Figure 7 (a), and Figure 7 (c) is a cross- 
sectional view along the line n - n in Figure 7 (a). During printing, the thermal head 1 1 is in 
contact with the print recording media 1 8d, 19a. While warpage will be normally generated by 
the optical recording member 20, since elastic layers 29d, 29e are deployed on the printing 
recording media 19d, 19e in Embodiment 3, said warpage can be absorbed by the elastic layer 
29d, 29e. Accordingly, this prevents reduced adhesiveness of the thermal head 11 to the print 
recording media 19d, 19e. In addition, if for example fluctuations of the thickness are generated 
on the other periphery and on the inner periphery of the optical recording member 20, the 
differing thickness can be absorbed by said elastic layers 29d, 29e. Accordingly, this prevents 
reduced adhesiveness due to a different thickness, thus enabling a high quality of the print 
product. 

(0048) 

If warpage or the like corresponding to 20 \xm is generated on the optical recording 
member 20, in order to induce adhesion of the thermal head along the entire periphery of the 
print recording media 19d, 19e only by the elastic characteristics of the elastic layers 29d, 29e, 
when the pressure apphed by the thermal head 1 1 onto the print recording media 19d, 19e is set 
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to 1.2 kg, the contact surface area is set to 20 mm , and rubber with an elastic coefficient of 10 - 
30 Icgf^'cm^ is used as the material of the elastic layers 29d, 29e, a thickness above 0.1 nmi will 
be required for the elastic layers 29d, 29e. Because in reaUty, the film thickness of the elastic 
layer 29d, 29e is determined also by factors such as the elasticity of the thermosensitive color 
development layer 23 and the color development member 21, a thinner film thickness can be set 
than the above mentioned film thickness. Such elastic layers 29d, 29e can be realized for 
example in the form of a foaming double-faced tape, etc., wherein an adhesion layer is created 
on both surfaces of the base material such as an acrylic adhesive, rubber or a material with 
foaming characteristics. 
(0049) 

Figure 8 is a cross-sectional view showing a print recording medium 19f in Embodiment 
4 of the present invention. The print recording medium 19f is provided both with an elastic layer 
29f and a heat insulation layer 28f deployed between an optical recording layer 20 and a 
thermosensitive color development layer 23. The print recording mediimi 19f has a heat 
insulation layer 28f deployed for example on top of the optical recording member 20, and after 
the. elastic layer 29 has been formed on top of that, a thermosensitive color layer 23 is formed to 
create the structure. In addition, the elastic layer 29f and heat insulation layer 28f can be also 
created in reversed order. 

(0050) 

Figure 8 (b) shows a cross-sectional view of yet another example of a print recording 
medium in Embodiment 4 of this invention. A print recording medixim 19 g is provided both 
with an elastic member 29 g and a heat insulation layer 28g deployed between the optical 
recording member 20 and color development member 21 . 

(0051) 

If for example the print recording medium 19g is provided with a heat insulation layer 
28g created on top of a print display surface 20a of an optical recording member 20, and an 
elastic layer 29g is deployed on top of that so that the color development member is prepared in 
the same manner as in another example shown in Embodiment 2, tiie construction can be created 
by affixing the elastic layer 29g on top of the optical recording member 20 with an exposed . 
adhesive layer 24 once a separation paper is peeled off fi-om the color development member. In 
addition, the heat insulation layer 28g and the elastic layer 29g can be also created in reversed 
order. 

(0052) 

As an alternative, the print recording medium 19g can be formed so that the heat 
insulation layer 29g and the elastic layer 28g are employed on top of the print display surface 
20a of the optical recording member 20 in this order, the adhesive layer 24 is employed on top of 
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the elastic layer 29g and base material 22 is affixed. In addition, the construction is created by 
deploying the thermosensitive color development layer 23 on top of that. The heat insulation 
layer 28g and elastic layer 29g can be also created in reversed order. Finally, if the heat 
insulation layer 28g and elastic layer 29g are provided with adhesive characteristics on the side 
of the base material 22, adhesive layer 24 is not required. 

(0053) 

In another alternative, the print recording medium 19g can be also provided with the heat 
insulation layer 28g and elastic layer 29g on top of the print display surface 20a of the optical 
recording member 20 in this order, so that an adhesive layer 24 is employed, and the color 
development member is prepared in the same manner as in another example shown in 
Embodiment 2, and the construction is created by affixing the adhesive layer 24 on top of the 
elastic layer 29g and the base material 22 of the color development member. In addition, the heat 
insulation layer 28g and elastic layer 29g can be also created in reversed order. Finally, adhesive 
layer 24 is not required if the heat insulation layer 28g and the elastic layer 29g have adhesive 
characteristics on the side of the base material 22. 

(0054) 

In the print recording medium 19f, 19g of Embodiment 4, the heat that is transferred to 
the optical printing member 20 during printing is reduced by the heat insulation layers 28f, 28g, 
while warpage of the optical recording member 20 or a different thickness causing reduced 
adhesiveness of the thermal head 1 1 can be prevented by the elastic layers 29f, 29g. Therefore, 
this prevents data recorded on the optical recording member 20 firom being destroyed by the heat, 
enabling printing with a high quality of the product. 

(0055) 

With respect to the print recording media 19f, 19g, the construction of the heat insulation 
layers 28f, 28 g is formed in the same manner as in said heat insulation layer 28b, 28c, and the 
construction of the elastic layers 29f, 29g is formed in the same manner as in said elastic layers 
29d, 29e. 

(00056) 

(Effect of the Invention) 

As was explained above, because this invention employs a construction of a print 
recording mediimi wherein a very thin color development layer is deployed on top of a relatively 
thick color development member, while the thickness of the print recording medium is 
approximately identical specifications for an optical recording mediimi, the print recording 
medium can be loaded into and removed from a playback device and recording of data can be 
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performed with safely and with reUability of reproduction characteristics. 
(0057) 

This invention also makes it possible to prevent with a heat insulation layer heat that is 
generated by a thermal head or the like during printing of a title or the like from being transferred 
to the optical recording member. This in turn enables to prevent of data recorded on the optical 
recording member from being destroyed by heat. 

(0058) 

Furthermore, because the adhesiveness of the thermal head to the color development 
layer during printing is increased by the elastic layer, this makes it possible to compensate for 
reduced adhesiveness which can be caused by factors such as warpage or differing thickness of 
the optical recording member, enabling a high quality of the print product. Also, because a heat 
insulation layer is employed together with an elastic layer, heat generated by a thermal head and 
the like can be prevented from being transferred to the optical recording member, enabling to 
increase the adhesiveness between the thermal head and the color development layer and to 
obtain a high quality of the print product while destruction of the recorded data by heat is 
prevented. 

(0059) 

Further still, because a heat insulation layer is used between an optical recording member 
and a color development member according to this invention, this makes it possible to prevent 
heat from being transferred from the thermal head and the like to the optical recording member. 

(0060) 

Also, because an elastic member is used according to this invention between an optical 
recording member and a color development member, adhesive characteristics between the 
thermal head and the color development layer can thus be improved. 

(0061) 

Furthermore, because a heat insulation layer and an elastic layer are employed according 
to this invention between an optical recording member and a color development member, this 
makes it possible to prevent heat generated by a thermal head and the like from being transferred 
to the optical recording member, while adhesiveness between the thermal head and the color 
development layer can be increased at the same time. 

(Brief Explanation of Figures) 
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(Figure 1) 



Figure 1 (a) is a cross-sectional diagram showing a print recording medium 19a in 
Embodiment 1 of this invention, Figure 1 (b) is a cross-sectional diagram showing in detail a 
thermosensitive color development layer 23 of the print recording medium 19a. 

(Figure 2) 

A perspective view showing a simplified construction of the rotary print device 10. 
(Figure 3) 

Figure 3 (a) is a cross-sectional diagram showing the print recording medimn 19b in 
Embodiment 2 of the present invention, Figure 3 (b) is a cross-sectional view of a print recording 
medium 19c in Embodiment 2 of this invention. 

(Figure 4) 

A cross-sectional diagram which serves to explain the heat insulation effect in print 
recording medium 19b, 19c. 

(Figure 5) 

A timing chart showing a bias energizing time period Tl, energizing OFF time period T2, 
and energizing ON time period T3. 

(Figure 6) 

Figure 6 (a) is a cross-sectional diagram indicating a print recording medium 19d in 
Embodiment 3 of the present invention, Figure 6 (b) is a cross-sectional diagram showing 
another example of Embodiment 3 in this invention. 

(Figure 7) 

A diagram used to explain the elastic effect in the print recording media 19d, 19e. 
(Figure 8) 

Figure 9 (a) is cross- sectional diagram indicating a print recording medium 19f in 
Embodiment 4 of this invention. Figure 8 (b) is a cross sectional diagram showing a print 
recording medium 19g in another example of Embodiment 4 of this invention. 

(Explanation of Symbols) 
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23a 


yellow color development layer 


23b 


magenta color development layer 


23c 


cyan color development layer 


24 


adhesive layer 


25 


organic pigment layer 


26 


optical reflection layer 



28b, 28c, 28f, 28g heat insulation layers 

29d, 29e, 29f, 29g elastic layers 

M disk-shaped print recording medium 

(Figure 1) (a) and (b) 
(Figure 2) 
(Figure 4) 
(Figure 4) 

(Figure 3) (a) and (b) 

(Figure 6) (a) and (b) 

(Figure 8) (a) and (b) 
(Figure 7) (a), (b) and (c) 
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